Abstract: Regulators in emerging markets are increasingly curtailing the practice of foreign currency lending. In such a move Turkish regulatory authorities banned foreign currency lending to households in 2009. This paper examines the evolution of financial dollarization in Turkey in the 2002-2009 period by looking the currency composition of loans and deposits in the banking system and the macroeconomic developments. We find that the Turkish banking system was unhedged against currency fluctuations and the regulators acted preemptively in banning the practice.
Introduction
A common phenomenon in emerging markets is currency substitution and, consequently, foreign currency lending. Known as dollarization, the process refers to the use of a currency other than the country's own in place of or in addition to the local currency. The practice had been encouraged by governments in these economies for its positive impacts, and regulators had taken steps enabling citizens to open savings accounts, as well as borrowing in foreign currency. However, recently, we have observed that many emerging market economies have moved away from the practice: regulators in Hungary, Latvia and Poland have tightened eligibility requirements for borrowing in foreign currency and have encouraged banks to use moral suasion to deter retail level foreign currency (FC) borrowing. The authorities in these countries required banks to disclose the exchange rate risks of foreign currency loans to their clients. In countries like Croatia, Kazakhstan and Romania, stronger provisioning requirements were also imposed on foreign currency lending Brown and Haas [1] . Ukraine completely banned FC lending to households in late 2008. In 2011, the Korean government banned banks and other financial institutions from investing in foreign-currency denominated bonds ("Kimchi Bonds") that were used for conversion into local currency by Korean companies who needed foreign currency financing. Other countries that have taken measures to restrict the growth of foreign currency loans in 2011 include Angola, Belarus and Serbia.
Turkey, where households and business had been able to borrow in foreign currency for many years, followed in the footsteps and banned all household borrowing in foreign currency in June, 2009 The aim of this paper is to reflect on the period during which foreign currency borrowing had been a widespread practice in Turkey and, secondly, to point to changes in fundamental economic and banking indicators as a result of the practice. By doing so, we hope to shed light on the circumstances that led to the policy changes in Turkey in 2009. We believe our conclusions are universal in the sense that they explain the policy reversal in many other countries mentioned above around the same time period.
Previously, many economic studies focused on the reasons for foreign currency borrowing or saving in a foreign currency in these economies. Among the many answers, the following theories stand out: The Currency Substitution Hypothesis, Minimum Variance Portfolio Theory (MVP) and the institutional view.
The Currency Substitution Theory links the erosion of money's function as a store of value to increased rates of saving and credit dollarization (for more on the Currency Substitution Hypothesis, see the surveys by Calvo and Vegh [2] , Savastano [3] and Giovannini and Turtelboom [4] ). Most high inflation countries also had high rates of foreign currency saving and lending, which support the theory.
The Minimum Variance Portfolio (MVP) Hypothesis developed by Levy-Yeyati [5] and Ize and Levy-Yeyati [6] focuses on the relative volatility of returns to financial assets in local and foreign currency. In this model, dollarization is driven by the volatility of inflation and real exchange rate depreciation, rather than the expected inflation and nominal depreciation. The domestic interest rate is determined according to an interest parity condition that is not related to the degree of financial dollarization in the country. Thus, for a given variance of inflation, an increase in the variance of the rate of depreciation reduces dollarization by limiting the hedging benefits of dollar assets. One important implication of this model is that it suggests that financial dollarization will persist as long as inflation volatility remains high in relation to exchange rate volatility, even under low inflation. Among those who tested their theory, Basso et al. [7] demonstrated that in the case of 24 transition economies, interest rate differentials were the main drivers of the dollarization of both loans and deposits in the banking system. A third and a final perspective on the causes of dollarization is the institutional view set forth mainly by Levy-Yeyati [5] . This framework suggests that lack of credibility in the country's institutions can easily lead depositors to continue saving in foreign currency. Furthermore, according to the institutional view, banks may continue to lend in foreign currency, even after the price level has been stabilized [5] . There is evidence to validate this theory. For example, Neanidis and Savva [8] showed that institutional quality influences short-run dollarization decisions by banks.
The reasons that lead to dollarization of savings and credit in a country's banking system are important. Equally important is the foreign currency risk caused by such heavy foreign currency exposure of the banking system. From a bank's perspective dollarization has two aspects: not only do depositors open their accounts in a foreign currency but also provides incentives to more and more borrowers to apply for foreign currency loans. Therefore theoretical and empirical studies highlighting the consequences of the double exposure on a country's banking system are needed to fully understand the dollarization phenomenon. Unfortunately, there are not many theoretical studies on the impact of dollarization on a country's banking system. Among the first to empirical papers that deal with this link are De Nicolo et al. [9] 1 . They point out to the transformation of the exchange rate risk in the banking system resulting from the foreign currency denomination of deposits and loans into another form, the default risk through increased defaults by borrowers who borrow in foreign currency. Among other economists who draw attention to the same phenomenon is Calvo [10] . Empirical evidence suggests that this is a wide spread practice in the banking systems of dollarized economies. Luca and Petrova [11] used an optimal portfolio allocation model to analyze this practice in transition economies and showed that banks once exposed to foreign currency risk through accumulation of dollar liabilities shift this risk onto their corporate customers by lending in foreign currency. This increases the exposure of the economy to currency and financial crisis even in the presence of deep and liquid forward foreign exchange markets. Yet, it appears that banks are aware of the transformation of the risk and thus position themselves accordingly by increasing loan loss provisioning which thus decreases their profitability. Ozsoz [12] and Kutan et al. [13] have provided evidence of this phenomenon by demonstrating that banks in dollarized economies have lower profitability and behave more risk averse as a consequence of this risk. Increased loan default risk as a consequence of foreign currency lending or increased loan loss provisioning and thus lower profitability in the banking system are reasons alone for us to evaluate the dollarization process in emerging market economies. Afterall, we know how common banking crises are in emerging market economies. Moreover recent history has shown us that financial difficulties arising in the banking sector can lead to a general recession or might have spillover effects in non-financial sectors as well (see Setser et al. [14] ). The actions taken by governments in these countries can result in regulators' risk mitigation efforts in their banking systems. Therefore studying the development of foreign currency lending in Turkey in the period prior to the regulatory change can give us some ideas about regulatory behavior and risk in other emerging market economies. The fact that other emerging market economies (i.e., Korea) restricted their FC lending also suggests that the findings of this paper may have implications beyond the scope of one country.
In the following section we provide a detailed analysis of macroeconomic developments in Turkey within the last decade that can help us understand the causes of the regulatory switch, we also provide a discussion on these developments and their implications in the subsections; Section 3 concludes. Figure 2 presents the foreign currency loan ratios for the the five largest (in terms of assets) non-state owned banks in our sample as of the second quarter of 2009, which is the last quarter before the regulators banned foreign currency lending to households (as of 2009, these five banks represented over 56% of all assets in the Turkish banking system.) As the figure makes it perfectly clear, all non-state owned banks at the end of the sample period have had foreign currency denominated loans close to 28% of their total loan portfolios. Such heavy exposure to foreign currency lending must have obviously been a cause for concern to regulators and may shed light on the reasons behind the policy change. In Figure 3 , we can see the time series of the aggregated loans in foreign currency and in Turkish lira. The figure shows that the foreign currency loans had a faster pace of growth than Turkish lira loans, starting at around 2004. Prior to this date, it is clear that growth in foreign currency loans was higher. Regardless of the currency denomination, we can see that both loans grew at a rapid pace in Turkey. In Figure 4 , we can see the ratio of foreign currency loans to loans in local currency and the inflation rate in Turkey between 2002 and 2009. It can be inferred from the picture that inflation is highly correlated with the currency structure of the banks' loans. As inflation came under control and started to decrease (see Figure 1) , the Turkish lira denominated loan growth increased at a higher pace than that of foreign currency loans. One of the theories explaining the causes of the dollarization phenomenon, namely the Currency Substitution Hypothesis, suggests that the main cause of dollarization in an economy is the high inflation rate. As seen in the Turkish case, as inflation fell for the period under study, banks and borrowers preferred to borrow in local currency as opposed to foreign currency. It is also apparent that households and firms also started saving more in the local currency as a result of falling inflation: the correlation coefficient between inflation and the ratio of foreign currency deposits to total deposits is 58.3%, and the correlation between inflation and loans in foreign currency is 62%. The time series of these variables can be seen in Figure 5 . Although Turkey suffered from the Global Financial Crisis and its impact on falling demand from its traditional markets such as Europe, manufacturing grew at an average rate of 4.7% between 2002 and 2009. The gross capital formation during the same time frame grew at an average 7.6% despite the Global Financial Crisis. Although the unemployment rate has hovered around 10%-11% and the labor force participation rate has not changed significantly (around 49%) during our study period, Turkey has achieved a phenomenal growth in its income levels. The GNI per capita has increased from $3460 in 2002 to over $9000 in 2009, while the percentage of population earning less than $2/day has decreased by half from 9.57% in 2002 to 4.16% in 2009. We expect to see a positive loan growth in any country not just Turkey under such growth. Figure 6 shows the time series of the real GDP and the levels of loans in Turkish Lira and in other currencies. There is a high correlation between GDP and the two series: The correlation coefficient between the real GDP and the Turkish Lira denominated loans for the whole study period is 0.98 while the same ratio is equal to 0.96 with respect to loans in foreign currency. The figure above represents the level of Turkish real gdp(gdpreal) against total Turkish lira(loanstl) and the foreign currency(loansf c) denominated loans extended by the banks in our sample during our study period. All values are in terms of billions of Turkish Liras and adjusted for inflation.
Inflation Stabilization and Its Impact on FC Loans

Economic Growth and its Impact
Dynamics of Local Currency
We also need to evaluate the exchange rate to better understand dollarization and its evolution in Turkey. After the banking crisis of 2001-2002, Turkey ended its basket regime and floated the lira. Following the float announcement, we observed that the lira appreciated continually during the period of our study. There were only two exceptions to the appreciation: spring of 2006, which corresponds to the emerging market sell-off, and the fall of 2008, which corresponds to the onset of the Global Financial Crisis with the fall of the Lehman Brothers in the US.
The emerging market sell-off that took place in the spring of 2006 caused an almost 30% depreciation of the lira, prompting the CBRT to intervene in the foreign exchange market repeatedly during the months of May and June (See Figure 7) . Other emerging economies, such as Brazil and India were also affected by the emerging market sell-off of 2006. According to CBRT's Monetary and Exchange Rate Policy report for 2007, on June 13 and 23, 2006, the Central Bank decided to directly intervene in the market by selling foreign currency in order to prevent the excessive volatility observed in line with the liquidity shortage in the foreign currency market due to global liquidity conditions. The total amounts sold were USD 0.5 billion and USD 0.8 billion, respectively. There were two additional interventions, during which the CBRT sold an additional one billion dollars worth of foreign currency. However, by the end of the same year, the lira recovered its losses vs. other currencies, and by 2007, it appreciated to its record highs vs. the dollar. The positive investor mood surrounding the general elections in July of 2007 was instrumental in this reversal (The Turkish lira returned to its appreciation trend as a result of capital inflows prior to the general election at the end of July 2007, in which the ruling Aydinlik ve Kalkinma Party (AK Party) received 46% of the vote and a majority in the parliament.) Figure 7 . Turkish lira to USD exchange rate. Figure 7 . This sharp increase in such a short period is directly the outcome of crisis. The exchange rate stabilized as the effects of the crisis faded over time, and by the end of our study period (June 2009) the lira/USD had stabilized in the 1.5-1.6 TL/USD range. Economic management by the Turkish Central Bank was instrumental in this stabilization.
Turkish banks held 31.2 billion liras worth of foreign currency loans on their portfolios in 2002, this number tripled to over 100 billion lira as we approached 2009. When the regulators banned household loans, the total amount of foreign currency loans in the banking system was 112 billion TL. Part of this increase can be explained by borrowers' preference to borrow in foreign currency as opposed to in local currency, due to the appreciation of the local currency. As a result loan commitments in terms of local currency decreases with an appreciating local currency. Honig [15] also supports this notion and argues that with stable foreign currency rates, borrowers will choose to borrow in USD terms rather than in local currency. (One question that we are not able to answer with our dataset is the foreign currency loans for households and for corporations. One easy way to see this is to observe the behavior of FC loans after the regulatory change. Remember that the law prohibited only household FC loans; thus, if we find a small decrease in the current levels of FC loans, it can be an indicator that households constitute a small fraction of the overall FC borrowing. There was a drop of 11.3 billion TL in the level of FC loans in the second quarter of 2009 and another drop of 0.6 billion TL in the third quarter of 2009. However, the loan amounts reach their pre-regulation levels in the first quarter of 2010. Apparently, consumer loans were not a great portion of the overall loan portfolio.)
The Stock Market
The stock market also gives us an idea about the general economic performance and investor sentiment. Figure 8 shows the USD-based Istanbul Stock Exchange (ISE) 100 index during the study period. The market lost almost half of its value in 2008 as a result of the Global Financial Crisis; the index dropped from $2,789 at the end of 2007 to $1,027 at the end of 2008. The subsequent rise in the dollar-lira exchange rate can be seen in the same figure. The correlation between the returns on the stock market and the FX rate during the sample period is −0.71. This suggests that the foreign currency exchange rate is highly correlated by stock market movements. The results of the pairwise Granger Causality Tests also confirm our findings. As shown in Table 2 while lira-dollar exchange rate movements do not Granger-cause ISE100 Index changes, the ISE100 level Granger causes the lira-dollar exchange rate. For example, the lira-dollar exchange rate jumped from 1. Figure 9 shows that we can see the ratio of aggregate loans to aggregate deposits, both in foreign currency. This ratio gives us an understanding about the recycling rate of foreign currency deposits to foreign currency loans. There are two ways to read this trend: either foreign currency loans increased with respect to foreign currency deposits or foreign currency deposits decreased with respect to foreign currency loans. We had seen in the previous section that it is more likely the first scenario, since the level of foreign currency deposits remain stable throughout the study period, while foreign currency loan amounts increased continually. Figure 10 gives us a more clear picture with respect to this situation. We can observe from Panel 1 of the figure that the deposits in Turkish liras did not catch up with the demand for loans in local currency (observe in Panel 1 that the distance between TL deposits and TL loans decreases, arriving at its minimum at around 2008). This was not the case for the relationship between FC deposits and FC loans, which maintained a ratio of (loansfc/depfc) of around 0.7 during the same period.
Banks Liquidity Management and Monetary Policy
The increasing demand for loans in foreign currency have another implication: this should have increased banks' efforts to supply foreign currency through various means. In other words, Turkish banks should have increased their efforts to source foreign currency funds during this period. Indeed, Turkish banks engaged in all or any combination of the following strategies aimed at sourcing foreign currency during this period: The banks also increased their borrowing from international markets in addition to securitization. The third panel in Figure 10 shows the progression of Turkish banks' foreign borrowing activity against the FX rate. We can clearly see that foreign borrowing and the changes in the exchange rates (TL per USD) are related.
In the second panel of the same Figure, we show banks' liquidity positions (measured by the difference between deposits and loans) in foreign currency and in Turkish liras against their foreign borrowing. As can be seen, after 2006, TL liquidity falls significantly, and the amount of borrowing from foreign banks increases. However, liquidity in foreign currency increases during the same period. 
Monetary Policies of the Central Bank
In conjunction with the ITregime, the Turkish Central Bank consistently lowered the levels and the spread between the overnight borrowing and lending rates during the 2002 and 2009 period. At the end of 2002, the Central Bank's benchmark borrowing (lending) rate was 44% (51%), and by the end of 2008, the same rates were 15% (17.5%), which implies that the spread decreased from 7% to 2.5% (a 64% decrease). This dynamic shows the commitment of the Turkish monetary authorities to provide the liquidity that was required by its growing economy and their mandate to keep the inflation target in line. Figure 11 illustrates the rate changes. 
Conclusions
Dollarization is heavily related to inflation, as argued by the currency substitution view. This theory argues that as inflation goes up, so does the degree of deposit and loan dollarization in an economy. Another implication of the view is when inflation falls, households and businesses should switch back to local currency for their savings and borrowing needs. The currency substitution view partially explains the fall in the overall degree of dollarization in Turkey following the adoption of the inflation targeting regime and the subsequent fall in the annual inflation rate. Other factors may also contribute to dollarization. As suggested by the institutional view and the Minimum Variance Portfolio Theory, the institutional credibility or the relative volatility of inflation and the real exchange rate depreciation are also known to be other drivers of the dollarization process. Thus, stabilization of the inflation rate may or may not necessarily lead to de-dollarization of a banking system.
In the case of Turkey, during our analysis period, we see that there is a high correlation between inflation and the ratio of foreign currency loans to local currency loans. The Turkish banking system simply converts foreign currency deposits into foreign currency loans, as we find out. The absence of hedging as a result of such practice makes the Turkish banking system vulnerable to sudden and drastic exchange rate fluctuations. We know from history that global economic crises lead to the outflow of capital from emerging market economies like Turkey and can result in large and sudden depreciation of local currency. Considering the fact that by 2009, more than a quarter of all loans in the Turkish banking system were in the form of foreign currency and for every 10 TL worth of foreign currency deposit in the system, there is 7 TL worth of FC loans, we can understand the severity of the risk posed. The timing of the 2009 decision is appropriate given the increase in the foreign currency loans vis--vis foreign currency deposits in the banking system. We believe the regulators in Turkey made the policy change as a preventive measure against possible future financial distress, which might have undesirable social implications. By only concentrating on household loans as opposed to business loans, the regulators also aimed at protecting the group of borrowers who are more prone to financial losses.
In the aftermath of the regulatory change, Turkish banks continued to lend in foreign currency to mainly export-oriented industries. In a report released by the S&Pin 2012, it is mentioned that about one-third of commercial loans at that time are denominated in foreign currencies, and because the banking system is prohibited from lending to households in foreign currencies, its exchange rate risk is not significant [16] . In October, 2013, the Turkish Central Bank issued another decision regarding foreign currency deposit accounts. All existing foreign currency accounts were to be ceased or converted to Turkish lira accounts by 2015. This new development shows the willingness on the part of Turkish regulatory authorities to restrict foreign currency exposure in the banking system even further [17] .
We believe our conclusions here can be generalized to other heavily dollarized economies. Regulatory changes regarding loan dollarization, as in the Ukraine, Croatia, Kazakhstan, Romania, South Korea, Angola, Belarus and Serbia, are moving towards the mitigation of the risks explained above. Thus, our findings in the case of Turkey can be applicable to other such economies in the world.
